Stress-induced solid-state transition has been found to occur in the multi block copolymers of poly(tetramethylene terephthalate)
almost proportional to the applied strain.') The stress-strain curves of the uniaxially oriented PTMT-PTMO block copolymers exhibit also such plateau of constant stress in some strain region and the above-mentioned solid state transition has been found by the present authors to occur also in these copolymer samples.
In the present paper we will describe the characteristic features of this phase transition and the difference in the transition behavior among the various copolymer samples with different PTMT hard segmental contents. Through the theoretical interpretation of these phenomena based on some mechanical model, it will be suggested necessary in general to take into account any possibility of structural phase transition whenever the mechanical properties of copolymers are analysed.
EXPERIMENTAL
The copolymer samples utilized here were supplied by Toyobo Co. Ltd., the chemical compositions of which were estimated as shown in Table 1 based on the analytical results by Wegner et a1,3) and Droscher et al.') and also on the elemental analysis made by the present authors. In reference to another name of PTMT, i.e., poly(butylene terephthalate) [PBT] , these samples will be called "BTn" hereafter, where n denotes the average number of monomers in the PTMT Xrp for BT 4, 7, 15, and PBT samples (at room temperature). detected and shifts to the lower strain and higher stress side. In Figures 11 and 12 are shown the dependences of X, on the stress and strain, respectively, measured at the several temperatures for BT4 sample, At lower temperature, corresponding to the shift of the plateau region in the stress-strain curve (Figure 10 ), the phase transition occurs in the lower strain region and the critical stress increases largely.
In the previous paper7) we treated the phase transition of PBT sample thermodynamically and indicated a suitableness of applying the ClausiusClapeyron equation for the one-dimensional tensile stress; (1) 
Here the ƒ¿ crystal transforms into the ƒÀ form with the extension of 11.7%.7) Then, from eqs.
and (5) 
where Esys is the Young's modulus of the whole system.
Using the eqs. of (2)- (9) From Figure 14 we may say that the characteristic features of experimental stress-strain curves are well reproduced; (i) the plateau region shifts toward the higher strain side and becomes more obscure with an increment of m or the relative amount of the soft segment, but (ii) at low temperature, the plateau is not so dependent on m but shifts to the lower strain region and becomes appreciably definite. Strictly speaking, however, we must introduce more positively an idea of rubber elasticity and the effect of crystallization occurring in the soft segments. But the essential feature of the mechanical behaviors of the uniaxially oriented PTMT-PTMO multi-block copolymers can be understood based on the abovementioned mechanical model.
Additionally we must also take into account the following situation in case of analysing the features of the phase transition in the PTMT hard segments may be almost the same as those in PBT homopolymer, as long as the averaged value of stress is concerned. But the transition actually occurs in much broader stress/strain region than the ideally expected one, indicating an appreciably inhomogeneous deformation in the block copolymers, especially in the samples with short hard segments. The details of such inhomogeneous deformation will be discussed in the following paper. A variety of block copolymers have been synthesized so far and their mechanical properties have been measured so widely. But, as mentioned in the present paper, it may be always necessary to take some attention onto the possibility of an occurrence of the structural transition when the measurement of the mechanical tensile deformation is made, because such structural change affects more or less the mechanical properties of the bulk samples. In other words, we`must not ignore any possibility of structural change whenever we try to interpret the mechanical properties of the polymer samples.
